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(57) Abstract 

A tuning system (102) is described that is 
capable of receiving a number of different broadcast 
types such as analog (1 14) or digital satellite (116), 
cable (110, 112), Internet (118), and terrestrial 
airwave broadcasts (104, 106, 108). Hie tuning 
system (102) stores (210) service records, each 
service recording containing information required to 
tune to a particular channel. These service records 
are categorized within service spaces by tuner type 
(212, 214, 216, 218, 220, 222, 224 or 226), content, 
or in any other desired manner. A viewer selects 
(actively or by default) the service space in which 
the viewer desires to channel surf. The viewer then 
selects the desired channel within that service space. 
In response to this selection, the tuning system (102) 
uses the information within the selected service 
record to identify the correct tuner (212, 214, 216, 
218, 220, 222, 224 or 226), and to cause that tuner 
(212, 214, 216, 218, 220, 222, 224 or 226) to tune 
to the selected channel. 
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A SYSTEM AND METHOD FOR 
EFFICIENTLY TUNING TO CHANNELS OF 
A VARIETY OF DIFFERENT BROADCAST TYPES 

5 

BACKGROUND OF THE INVENTION 

1. The Field of the Invention 

The present invention relates to electrical computers and data processing 
10 systems. Specifically, the present invention relates to a system and method for 
efficiently tuning to channels of a variety of different broadcast types. 

2. The Prior State of the Art 

Multimedia data (e.g., audio, video, and other data) is broadcast using a 
variety of different transmission technologies. 

15 One of the first major broadcast technologies is radio in which audio data is 

transmitted over terrestrial airwaves using an analog audio signal blended with a 
carrier wave. The analog audio signal is blended with the carrier wave in preparation 
for transmission by varying the amplitude of the carrier wave as in Amplitude 
Modulation (AM), or by varying the frequency of the carrier wave as in Frequency 

20 Modulation (FM). The blended carrier wave is then transmitted using an antenna over 
"terrestrial airwaves" meaning that the transmission occurs over the air without using 
a conductive medium and without the aid of an earth orbiting satellite. A radio 
receiver (also commonly referred to as simply a "radio") includes an antenna for 
receiving the blended carrier wave, a tuner for extracting the analog audio signal from 

25 the carrier wave, and a speaker for converting the analog audio signal into sound. 

A radio station may be licensed to transmit using a carrier wave of a specified 
frequency. For example, in the United States, AM radio stations may be licensed to 
broadcast at a specific frequency within the range of from 530 kilohertz to 1.7 
megahertz. FM radio stations may broadcast at a specific frequency within the range 

30 of from 88 megahertz to 108 megahertz. 

Early television technology uses similar technology as radio technology. 
However, video data and audio data are both transmitted over terrestrial airwaves in 
the form of an analog signal blended with a carrier wave. In the United States, Very 
High Frequency (VHF) television channels 2 to 6 are typically transmitted using a 

35 carrier wave of a specific frequency in the range of from 55 to 88 megahertz. VHF 
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channels 7-13 use a specific frequency in the range of from 174 to 216 megahertz. 
Ultra High Frequency (UHF) channels 14-83 use a specific frequency in the range of 
from 470 to 890 megahertz. The television receiver (also commonly called a 
"television") receives the television signal using an antenna, extract the video and 
5 audio data from the carrier wave using a tuner, converts the video data into video 
images using a display, and converts the audio data into sound using a speaker. 

In radio and early television technology, broadcasting occurs by transmitting 
signals over terrestrial airwaves as described above. However, more recently, various 
other broadcast mediums are used such as cable and satellite networks. In cable 

10 networks, television and Internet data are transmitted over the cable network and to a 
television set or computer connected to the cable network. In satellite networks, the 
television and Internet data are transmitted to the television or computer using an 
earth orbiting satellite. 

Until recently, television broadcasts used analog signals only. Currently, 

15 however, digital television broadcasts are available via satellite using the Digital 
Video Broadcast Satellite (DVB-S) standard. It is anticipated that in the near future, 
digital television broadcasts will also be available using terrestrial airwaves and cable. 
The FCC has mandated many aspects of the Advanced Television Standards 
Committee (ATSC) standard for broadcasting digital television signals over terrestrial 

20 airwaves and cable. 

As apparent from the above, there are numerous types of audio or video 
broadcast types that either now exist or will likely exist including AM radio, FM 
radio, analog terrestrial airwave, digital terrestrial airwave, analog cable, digital cable, 
analog satellite, digital satellite and so forth. Some devices may be capable of 

25 receiving several of these broadcast types. Typically, a special tuner is required for 
each broadcast type. Thus, in order to tune to a desired channel, the viewer chooses 
the broadcast type in order to select the tuner. Next, the viewer selects the channel 
within that broadcast type. Thus, in order to tune to the desired channel, the viewer 
must have some knowledge about what channels are contained within each broadcast 

30 type. Typically, however, a viewer may not have full knowledge about what channels 
are offered on a certain broadcast type. This might especially be the case in broadcast 
types that offer numerous channels. 
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Also, acquisition of a digital television signal is a multi-step operation 
that can be significantly slow. For instance, once a tune request is received, the tuner 
first monitors the digital video stream in order to extract tuning information such as 
the program number or program identifier from the video stream. Once this necessary 
5 information is extracted, the tuner can finally tune to the desired channel. The initial 
step of extracting the necessary tuning information can take significant time. Thus, 
many consumers find that channel changing across digital channels can be an 
annoyingly slow process. 

Thus, what is desired is a system and method for more efficiently tuning to a 
10 desired channel in a device that receives multiple broadcast types. Furthermore, it 
would be desirable if such a system and method provided a faster tune to digital 
channels. 

SUMMARY OF THE INVENTION 

A tuning system that is capable of receiving a number of different broadcast 

15 types is described. These broadcast types might be analog or digital and may be via 
satellite, cable, the Internet, terrestrial airwave, and so forth. 

The tuning system stores "service records" in a memory accessible by the 
tuning system. Each service record contains the complete set of information required 
to tune to a particular channel. For example, for an analog channel, the tuning 

20 information in a service record might include an identification of the tuner along with 
an identification of the channels such as call letters, a channel number, or a frequency. 
For a digital channel, the complete set of tuning information could include an 
identification of the tuner and other information usually found within the broadcast 
data stream (e.g., an MPEG-2 stream) such as a program identifier (i.e., PID), and a 

25 data structure of the data stream. In MPEG-2 digital broadcast, this information 
might be found in the Program Map Table (PMT) or in the Program Association 
Table (PAT) portions of the broadcast. Storing this complete set of tuning 
information saves considerable time tune-to-tune in digital channel changing since it 
is no longer necessary to extract tuning information from a sequence of tables 

30 represented in the digital video stream. 

These service records are categorized within "service spaces" in any desired 
manner. One possible categorization is according to tuner type. For example, all 
channels obtainable by a cable tuner may be included in one service space, all 
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channels obtainable by a satellite tuner may be included in another, and so forth. 
Further, service spaces may be independent of tuner type and may be categorized by 
some other parameter such as content. For example, service spaces may be dedicated 
to sports, news, children's television, educational channels, and so forth, regardless of 
5 what tuner is used to obtain that channel. 

The service space may physically include a copy of the service record. 
However, to conserve on memory, the service space contains pointers to each service 
record that is part of that service space. 

A viewer selects the service space in which the viewer desires to channel surf. 

10 The viewer might then be presented with a graphical user interface which lists all 
channels corresponding to the service records within that service space. 
Alternatively, no graphical user interface is provided. Instead, the viewer uses a 
remote control or other input device to channel up or down through the available 
channels that are provided by the service space. Thus, if a viewer desires to view only 

15 designated "favorite" channels, the viewer selects a "favorites" service space and 
selects the desired one of the favorite channels. In response to this selection, the 
tuning system uses the information within the selected service record to identify the 
correct tuner, and to cause that tuner to perform a tune of the selected channel. 

This tuning system allows a viewer to quickly and efficiently channel surf 

20 through a category of channels even if those channels correspond to a variety of 
different broadcast types or tuners. Switching between broadcast types is automatic 
and does not require any additional user input such as a broadcast or tuner 
identification. Thus, the user need not memorize the channels associated with a 
particular broadcast or tuner. Instead, the channels are neatly organized as desired by 

25 the user. 

Furthermore, tuning information related to digital channels is also stored in the 
service space. In a typical digital tuning system, the tuner obtains tuning information 
from the digital data stream such as an MPEG-2 broadcast Often, it takes significant 
time for the tuner to extract the necessary tuning information from the digital 
30 broadcast data stream. This results in noticeable and often annoying time delays in 
channel surfing. Once accurate and reliable tuning information for a given channel is 
extracted from the digital video stream, the tuning system described herein avoids 
time delay in digital tuning by quickly retrieving this previously extracted information 
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from a cache memory rather that slowly re-extracting the information from the 
digital video stream. This information is validated arid, if necessary, updated after the 
tune is complete. Thus, viewers of digital programming may obtain quick digital 
channel changes. 

5 Additional objects and advantages of the invention will be set forth in the 

description which follows, and in part will be obvious from the description, or may be 
learned by the practice of the invention. The objects and advantages of the invention 
may be realized and obtained by means of the instruments and combinations 
particularly pointed out in the appended claims. These and other objects and features 
10 of the present invention will become more fully apparent from the following 
description and appended claims, or may be learned by the practice of the invention as 
set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In order that the manner in which the above-recited and other advantages of 
15 the invention are obtained, a more particular description of the invention briefly 
described above will be rendered by reference to specific embodiments thereof which 
are illustrated in the appended drawings. Understanding that these drawings depict 
only typical embodiments of the invention and are not therefore to be considered 
limiting of its scope, the invention will be described and explained with additional 
20 specificity and detail through the use of the accompanying drawings in which: 

Figure 1 schematically illustrates a suitable operating environment for the 
present invention; 

Figure 2 schematically illustrates the internal hardware features of the tuning 
system of Figure 1; 

25 Figure 3 illustrates a controller attached to service records through service 

spaces in accordance with the present invention; 

Figure 4 illustrates the display device of Figure 1 displaying a graphical user 
interface in which a viewer may select one of the service spaces of Figure 3 in which 
to channel surf; 

30 Figure 5 illustrates the display device of Figure 1 displaying a graphical user 

interface in which a viewer may select one of the channels within the service space 
selected in Figure 4; 
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Figure 6 illustrates a flowchart of a method for accumulating the service 
records of Figure 3; 

Figure 7 illustrates a flowchart for rapidly tuning to a digital channel; 
Figure 8 illustrates a data structure having multiple time-dependent service 
5 records; 

Figure 9 schematically illustrates a structure used to accumulate service 
records according to the method of Figure 6; and 

Figure 10 schematically illustrates a data structure for implementing "Near 
Video On Demand" or NVOD using the principles of the present invention. 

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In accordance with the present invention, a tuning system that is capable of 
receiving a number of different broadcast types is provided. These broadcast types 
might be analog or digital and may be via satellite, cable, Internet, terrestrial airwave 
broadcast, and so forth. The tuning system stores service records containing 

15 information required for tuning to a particular channel. These service records are 
categorized within service spaces in any desired manner. One possible categorization 
is according to tuner type. For example, all channels obtainable by a cable tuner may 
be included in one service space, all channels obtainable by a satellite tuner may be 
included in another, and so forth. Further, service spaces may be independent of tuner 

20 type and may be categorized by some other parameter such as content. For example, 
service spaces may be dedicated to sports, news, children's television, educational 
channels, and so forth, regardless of what tuner is used to obtain that channel. A 
viewer can select that service space and channel surf through the service space 
without having to specify the tuner or broadcast type used to obtain that channel. 

25 The invention is described below by using diagrams to illustrate either the 

structure or processing of embodiments used to implement the system and method of 
the present invention. Using the diagrams in this manner to present the invention 
should not be construed as limiting of its scope. The embodiments of the present 
invention may comprise a special purpose or general purpose computer including 

30 various computer hardware, as discussed in greater detail below. The embodiments 
may further comprise multiple computers linked in a network environment. 

Embodiments within the scope of the present invention also include computer 
readable media having stored thereon program code means such as executable 
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instructions or data fields. Such computer readable media can be any available 
media which can be accessed by a general purpose or special purpose computer. By 
way of example, and not limitation, such computer readable media can comprise 
RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic disk 
5 storage or other magnetic storage devices, or any other medium which can be used to 
store the desired executable instructions or data fields and which can be accessed by a 
general purpose or special purpose computer. Such computer "readable media may 
also comprise a smart card. Combinations of the above should also be included 
within the scope of computer readable media. Executable instructions comprise, for 

10 example, instructions and data which cause a general purpose computer, special 
purpose computer, or special purpose processing device to perform a certain function 
or group of functions. 

Although not required, the invention will be described in the general context 
of computer-executable instructions, such as program modules, being executed by a 

15 personal computer. Generally, program modules include routines, programs, objects, 
components, data structures, etc. that perform particular tasks or implement particular 
abstract data types. The invention will also be described by making reference to 
documents or records, which generally include or are defined by encoded data 
structures stored in a computer-readable medium or a computer memory device. The 

20 encoded data structures of records often represent words, numbers, or other 
expression and generally may be generated, edited, displayed and/or stored using a 
computer. 

In one embodiment, the invention is used in a system known as WebTV®, 
manufactured by WebTV Networks, Inc., of Palo Alto, California, which uses a 

25 conventional television screen or another display unit in combination with a 
networked computer for composing, sending and receiving e-mail, browsing the 
World Wide Web (Web), accessing other segments of the Internet, and otherwise 
displaying information. A WebTV® system uses standard telephone lines, Integrated 
Services Digital Network (ISDN) lines, cable lines associated with cable television 

30 service, or the like to connect to the Internet or other wide area networks. 

Figure 1 schematically illustrates an environment 100 that represents a suitable 
operating environment for the present invention. The environment 100 includes a 
tuning system 102 that is capable of tuning to channels of a plurality of broadcast 
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types whether the channel includes an audio signal, a video signal, another data 
signal, or any combination of these signals. The tuning system 102 may be a personal 
computer, a set top box for a television, an integrated unit within a television, or any 
other device that receives signals of more than one broadcast type. In one 
5 embodiment, the tuning system 1 02 is a WebTV® client. 

The tuning system 102 includes a means and step for receiving a plurality of 
different broadcast types. This means for receiving may include any device or 
combination of devices capable of receiving one or more broadcast types. The 
present invention is not limited to any particular device or combination of devices. 

10 By way of example only, the means for receiving is shown in Figure 1 as the 
combination of devices enclosed by the dashed box 120. 

The combination of devices may include one or more antennas for receiving 
channeled signals over terrestrial airwaves. For example, a radio antenna 104 
receives radio signals (e.g., AM radio, FM radio, CB radio, and so forth), an analog 

15 television antenna 106 for receiving analog television signals (e.g., VHF television 
and UHF television), and a digital television antenna 108 received digital television 
signals (e.g., ATSC standard, NTSC standard, DVB standard, and so forth). It should 
be noted that the function of several antennas may often be combined into a single 
antenna as is known in the art. 

20 The combination of devices may also include one or more cables for receiving 

channeled signals over a cable network. For example, an analog cable 110 receives 
analog signals and a digital cable 1 12 for receiving digital signals. It should be noted 
that some cables may be capable of communicating both analog and digital signals as 
is known in the art. 

25 The combination of devices may also include one or more satellite dishes for 

receiving channeled signals from a satellite. For example, an analog satellite dish 1 14 
receives analog signals and a digital satellite dish 116 receives digital signals. 
Furthermore, a single satellite dish may be able to receive both analog and digital 
satellite signals. 

3° The combination of devices may also include an Internet connection 1 18 such 

as Plain Old Telephone Service (POTS), cable, satellite, Integrated Services Digital 
Network (ISDN), T-l , T-2, T-3, or any other type of Internet connection. 
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The combination of devices may also include receiver devices for receiving 
signals over any other medium as well. The combination of devices is coupled to the 
tuning system 102 so as to route received signals to the tuning system 102. 

The environment 100 of Figure 1 also includes a means for displaying 
5 viewable data (e.g., display device 122), a means for sounding audible data (e.g., 
speaker device 124), and a means for receiving instructions (e.g., input device 126). 

The display device 122 may be any device capable of producing video images 
from a video signal. For example, the display device 122 may be a computer monitor, 
digital television display, a standard television display, a flat panel display, a 
1 0 proj ection device, or any other display device. 

The speaker device 124 may be any device capable of producing sound from 
an audio signal. The speaker device 124 may be integrally positioned with respect to 
the display device 122, or may be moveable with respect to the display device 122. 

The input device 126 is communicatively coupled to the tuning system 102 so 
1 5 that when a viewer uses the input device 126 to enter the instructions, the input device 
126 generates a signal that is received by the tuning system 102, the signal 
representing the user entered instruction. The input device 126 may be, for example, 
a remote wireless control (i.e., a remote control) or a hardwired control device, and 
may be integrated with the tuning system 102, or moveable with respect to the tuning 
20 system 102. 

Figure 2 is a block diagram of the internal features of the tuning system 102 of 
Figure 1. The operation of the tuning system 102 is controlled by a Central 
Processing Unit (CPU) 202, which is coupled to an Application-Specific Integrated 
Circuit (ASIC) 204. The CPU 202 executes software designed to implement features 
25 of the tuning system 102 including some of the features of the present invention. The 
ASIC 204 contains circuitry which is used to implement certain functions of the 
tuning system 102. The ASIC 204 may include mo re than one physical component 
such as a demodulator, any needed decoders such as an MPEG decoder or other video 
decoders as appropriate to the broadcast signals received. The ASIC 204 may also j 
30 include a graphics processor for performing specialized graphics functions on 
received video as needed. The details of the AS IC 204 are not important to the 
implementation of the present invention a s long as the tuni ng system 102 is able to 
tune to a selected channel using service records. 
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Instructions, data, and other software . necessary for the herein 
described operation of the CPU 202 and ASIC 204 may be stored, for example, in a 
read-only memory (ROM) 206, a random-access memory (RAM) 208, and/or a mass 
storage device 210. Mass storage device 210 may be any mass memory means 
5 capable of storing large amounts of data such as a magnetic or optical disk drive. The 
ROM 206, the RAM 208 and the mass storage device 210 are communicatively 
coupled to the ASIC 204 so as to be readable by the ASIC 204 and so that data may 
be written from the ASIC 204 to the RAM 208 and possibly to the mass storage 
device 210. 

10 The tuning system 102 also includes a number of tuners which are designed to 

tune to particular broadcast types. Table 1 lists the tuners in the left column, the 
receiving device that the tuner is attached to in the middle column, and the function of 
the tuner in the right column. 



Tuner Name 


Attached 
Receiving Device 


Tuning Function 


Radio Tuner 212 


Radio Antenna 
104 


Radio (e.g., AM, FM, CB) 


Analog Television 
Tuner 214 


Analog Television 
Antenna 106 


Analog Television (e.g., VHF, 
UHF) 


Digital Television 
Tuner 216 


Digital Television 
Antenna 108 


Digital Television (e.g., ATSC, 
NTSC, DVB) 


Analog Cable Tuner 
218 


Analog Cable 110 


Analog Tuning (e.g., television, 
radio) 


Digital Cable Tuner 
220 


Digital Cable 112 


Digital Tuning (e.g., television, 
radio) 


Analog Satellite 
Tuner 222 


Analog Satellite 
Dish 114 


Analog Tuning (e.g., radio and 
television) 


Digital Satellite 
Tuner 224 


Digital Satellite 
Dish 116 


Digital Tuning (e.g., radio and 
television) 


Internet Tuner 226 


Internet 
Connection 1 1 8 


Internet Tuning (e.g., POTS, cable, 
satellite, ISDN, T-l, T-2, T-3) 



15 
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Table 1 

The tuning system 102 of Figures 1 and 2 can have access to a variety of 
different broadcast types including radio terrestrial airwave (i.e., traditional radio), 
5 analog television terrestrial airwave (i.e., traditional television), analog cable (e.g., 
traditional cable television), digital cable, analog satellite, digital satellite, and Internet 
broadcasts. However, a suitable tuning system for use with the present invention may 
also tune to just a subset of these broadcast types. 

In a typical tuning system that receives more than one broadcast type, the user 

10 must first specify the broadcast type by selecting a tuner before selecting a channel. 
This tuner selection can take some time. If the user is constantly switching between 
tuners, the tuner selections can be burdensome and annoying. Furthermore, the user 
may often not have full knowledge of what channels are available on a particular 
broadcast type. Thus, the user may select a particular tuner only to find that the user 

15 is not interested in any of the channels within that broadcast type. The present 
invention significantly reduces these difficulties by eliminating the need to select a 
tuner and by categorizing channels according to any manner desired by the user, not 
just by tuner or broadcast type. 

Specifically, embodiments within the scope of the present invention include a 

20 means or step for storing a plurality of service records. In this description and in the 
claims, a "service record" is defined as a compilation of information needed to tune to 
a channel. This channel may be a television, radio, or data channel. In additional, a 
Web page is also included within the definition of a channel in which case "tuning to" 
the Web page would involve downloading the Web page over a network such as the 

25 Internet A "tuner" for tuning to a Web page would be a network connector such as a 
modem, a network card, or any other device capable of receiving Web pages over a 
network. 

While, the information in the service record includes tuning information, the 
service record may also optionally including other information such as the name and 
30 number of the corresponding channel. In the embodiment of Figures 1 and 2, the 
tuning system 102 stores service records in ROM 206, RAM 208, or mass storage 
device 210. However, one skilled in the art will recognize that any memory having 
sufficient capacity can also store the service records. 
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Figure 3 illustrates several service records 301-310. For clarity, assume that 
the tuning system 102 has access to three different broadcast types and associated 
tuners including analog cable, DVB-S satellite television, and terrestrial airwave 
television. Each service record 301-310 includes an associated identifier 301a-310a 
5 that is used by the tuning system 102 to identify the service, and includes other tuning 
information 301b-310b, respectively. Some of the service records (namely, service 
records 301-304) are for tuning to channels of analog cable "television. Service 
records 305-307 are for tuning to channels of digital satellite television. The 
remaining service records 308-310 are for tuning to traditional terrestrial airwave 
10 television. 

Service records 301-304 and 308-310 are for tuning to analog channels. In 
order to tune to a channel of an analog broadcast types such as analog cable television 
or traditional terrestrial airwave television, all that is needed is an identification of the 
broadcast type (i.e., a tuner identification) and an identification of the channel. This 

15 channel identification could be in the form of a channel number (Channel 2, 3, 4, 5, 
and so forth), in the form of a frequency, in the form of call letters, or any other form 
that identifies the channel. 

Service records 305-307 are for tuning to digital channels. In order to tune to 
a channel of a digital broadcast type such as digital satellite television, the service 

20 records 305-307 include an identification of the broadcast type or tuner. The service 
records 305-307 may also include a channel identification such as a channel number. 
This is the minimum information needed to tune to the digital channel. The tuner can 
extract any other tuning information from the digital broadcast itself. 

Unfortunately, the extraction of this tuning information from the digital 

25 broadcast can take significant time. Specifically, in MPEG-2, the program number 
and program identifier (i.e., PID) are found in the Program Association Table (PAT) 
portion of the video stream. Furthermore, the bit stream type (e.g., audio, video, 
control, and so forth) and location are found in the Program Map Table (PMT) portion 
of the video stream. Thus, the tuner must monitor the video stream first to obtain 

30 the information before a tune can occur. If the user changes channels frequently, the 
user may be inconvenienced by the constant delay between channel changes. This is 
why channel changes in conventional digital television devices are rather sluggish, 
especially when channel changes occur frequently. 
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In accordance with the present invention, the tuning system 102 does not 
always need to monitor the digital broadcast to extract tuning information. Instead, 
the service records 305-307 may also include the tuning information that is normally 
extracted from the digital broadcast itself. In this case, the digital tuning occurs faster 
5 and channel surfing is less sluggish than in conventional digital tuning systems. 

A service record for a Web page might include, for example, the Uniform 
Resource Identifier for the Web page or any other information needed to access the 
Web page. While the present invention may be used to access Web pages, the 
remainder of this description will focus primarily on a tuning system in which 

1 0 broadcast channels are tuned to and accessed. 

Embodiments within the scope of the present invention also includes a means 
or step for categorizing these service records 301-310 into service spaces. In this 
description and in the claims, a "service space" is defined as a collection of service 
records. In the embodiment of Figure 3, service spaces 311-315 are composed of 

1 5 pointers to all the service records included in the service space. 

The service spaces may have any desired characterization. For example, the 
service spaces may be characterized according to tuner or broadcast type. For 
example, service space 311 includes all cable television service records 301-304, 
service space 313 includes all satellite television service records 305-307, and service 

20 space 315 includes all airwave television service records 308-310. The service spaces 
may also be characterized according to desirability such as in service space 312 which 
includes the viewers favorite service records 303, 305 and 308. There is also a 
"master" service space which includes all service records 301-310 as does the 
"master" service space 314. The service spaces may also be characterized according 

25 to content such as sports, cartoons, news, movies, children, educational, or by any 
other category desired by the viewer. 

The dotted arrowed lines in Figure 3 represent that the service space 
originating the arrowed line includes a pointer for the service record indicated by the 
arrowed line. For example the "favorites" service space 312 includes pointers A, B, 

30 and C for pointing to service records 303, 305 and 308, respectively. The other 
service spaces 311-313 and 315 contain similar pointers for pointing to their 
respective service records. For clarity, the individual pointers for the "master" service 
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space 314 is not shown. However, arrow line 316 represents all of the pointers of 
the "master" service space 314. 

Note that each service records may be shared with several service spaces. For 
example, service record 303 is shared by the cable television service space 311, the 
5 "favorites" service space 312, and the "master" service space 314. Thus, memory is 
conserved since each service space only contains a pointer for the service record, 
rather than the entire service record. 

As each service record is created (using the means for accumulating service 
records described below), the tuning system 102 may include that service record in 

10 the "master" service space. A graphical user interface may be displayed on the 
display device 122 in response to a viewer-entered input at the input device 126. 
Using this input device 126 and the graphical user interface, the viewer may create 
new service spaces, deleted old service spaces, add a service record to a service space, 
delete a service record from a service space, and so forth. Thus, the viewer can 

15 customize service spaces as desired. 

Service spaces may also temporarily point to a service record. For example, in 
the case of pay per view, a service space may include a pointer to a service record that 
describes a pay-per-view program. If the viewer selects this program, the service 
space is automatically altered to include a pointer to the pay-per-view program. 

20 A user can select one of the service records (i.e., pointers) within one of the 

service spaces using a means or step for receiving a selection of one of the service 
records in one of the service spaces as is now described. A controller 330 controls 
which service spaces are active, and controls the channel changing process within that 
active service space. 

25 Specifically, a graphical user interface as shown in Figure 4 may be displayed 

on the display device 122. Each of the titles of the service spaces 311-315 is 
displayed such as cable service space title 411, "favorites" service space title 412, 
satellite service space title 413, "master" service space title 414, and airwave 
television service space title 415, respectively. As an alternative to initially 

30 displaying the service space titles 41 1-415, the "master" service space 314, or another 
service space 311-313 or 315 may be selected as the default service space thereby 
eliminating the need to select a service space when channel surfing is desired within 
the default service space. In this case, the other service spaces may be selected by 
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inputting a predetermined input signal from the input device 126. Returning to 
the embodiment of Figure 4, a viewer may select a service space (e.g., "favorites" 
service space 312) by activating the selecting the appropriate service space title (e.g., 
the "favorites" service space title 412) using the input device 126. The selection of 
5 the "favorites" service space 312 is indicated by the position of the arrow 416 on the 
graphical user interface. 

Figure 5 shows a graphical user interface displayed on the display device 122 
in response to a selection of the "favorites" service space 312 of Figure 4. In response 
the selection, the pointers of all of the service records in the "favorites" service space 

10 312 are used to obtain a description of the channel corresponding to the service 
records within the service space 312 including service records 303, 305 and 308. The 
resulting description is then displayed on the display device 122. In the example 
shown in Figure 5, the favorite service records 303, 305 and 308 correspond to a 
description 503 of the gardening channel, a description 505 of the weeding channel, 

1 5 and a description 508 of the trimming channel, respectively. 

Specifically, the pointer A of the "favorites" service space is used to obtain a 
description 503 contained in the service record 303. Pointers B and C are used to 
obtain descriptions 505 and 508 of service records 305 and 308, respectively. The 
descriptions A, B, C, might include the channel number, call letters, frequency, or any 

20 other identifying information recording the channel corresponding to the service 
space. In the example of Figure 5, the descriptions 503, 505 and 508 represent a 
channel title. 

The viewer may now use the input device 126 to select the desired channel. 
For example, assume the viewer indicates the "gardening channel" description 503. 

25 The controller 330 then determines that the viewer has selected the channel 
conesponding to the service record 303. The controller then tunes to the 
corresponding channel using a means or step for tuning to a channel corresponding to 
the selected service record using the tuning information provided in the service 
record. This means for tuning is described further below. 

30 In another example of a means or step for receiving a selection of one of the 

service records in one of the service spaces, after the service space is selected as in 
Figure 4 and the accompanying description, the input device 126 is used to channel up 
or down through the service records in the selected service space without the aid of a 
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graphical user interface such as that shown in Figure 5. For example, if the 
"favorites" service space 314 is selected either actively or by default, the tuning 
system 102 may initially automatically tune to a default channel such as the channel 
corresponding to the pointer A (i.e., service record 303) using the means for tuning. 
5 Should the select the next channel, the pointer B is used to tune to the channel 
corresponding to the service record 305 using the means for tuning. Another selection 
of the next channel might cause pointer C to be used to tune to the channel 
corresponding to the service record 308 using the means for tuning. Another might 
cause the tuning to wrap forward to pointer A for tuning to the service record 303 

1 0 using the means for tuning. 

Starting at the default pointer A, should the viewer select the previous channel, 
the tuning may wrap back to pointer C for tuning to the channel corresponding to the 
service record 308 using the means for tuning. Another previous channel selection 
might cause pointer B to be used to tune to the channel corresponding to service 

1 5 record 305 using the means for tuning. 

From having read this disclosure, one skilled in the art will recognize that 
there are many other ways to assist a viewer in selecting the desired channel within 
the desired service space. 

Once the selection of the desired service records is received, the controller 330 

20 tunes to the selected service records using a means or step for tuning to a channel 
corresponding to the selected service record using the tuning information provided in 
the service record. Specifically, the controller 330 uses the information within the 
selected service record to select the appropriate tuner and to tune to the corresponding 
channel. 

25 For example, service records 301-304 include an indication that the channels 

are tunable through the cable tuner 331, service records 305-307 include an indication 
that the channels are tunable through the DVB-S tuner 332, and service records 308- 
310 include an indication that the channels are tunable through the terrestrial 
television tuner 333. 

30 Once the correct tuner is selected, the other tuning information within the selected 
service record is used to tune to the desired channel. This other tuning information 
will differ depending on the tuner type and has been described above with respect to 
the means or step for storing a plurality of service records and Figure 3. 
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Note that the "favorites" service space 312 contains service records of a 
variety of different broadcast types including analog cable, digital satellite and analog 
terrestrial airwave. Also, tuning to the channels within the "favorites" service space 
requires the use of several tuners such as cable tuner 331, DVB-S tuner 332, and 
5 terrestrial television tuner 333 (see Figure 3). Conventionally, to change channels 
between broadcast types, a viewer would have to select the broadcast type as well as 
the channel within the broadcast type. However, as described abbve with the present 
invention, the viewer may change channels within a service space but between 
broadcast types by issuing a simple channel change instruction. The viewer need not 

10 be concerned with the particular broadcast type which delivers the desired channel. 
Thus, the present invention simplifies the tuning experience for the viewer for tuning 
systems that receive multiple broadcast types. 

Up to this point, this description has assumed the existence of the service 
records 301-310. In order to obtain these service records 301-310, embodiments 

15 within the scope of the present invention include means or step for accumulating the 
plurality of service records 301-310. An example of a method for accumulating the 
plurality of service records is shown in Figure 6. 

The service records 301-310 may be initially accumulated by each tuner 331- 
333 monitoring the digital data stream or analog broadcast (step 610) to detennine 

20 which channels are available (step 620). A channel may be determined to be 
available (step 620) when the channel is tuned and a clear signal is received. Once a 
channel is determined to be available (step 620), the tuning system 102 determines 
whether a service record already exists for that channel (decision block 630). If a 
service record already exists (yes in decision block 630), the method returns to step 

25 620 where the next available channel is determined. If a service record doesn't exist 
(no in decision block 630), a service record is created for that channel (step 640), and 
the parameters used by the tuner to tune to that channel are included in the service 
record (step 650). Then the method repeats for all available channels for a given 
tuner, and for all tuners within the tuning system 102. 

30 The tuning system 102 may repeat this method at predetermined intervals to 

detect new available channels for each tuner. The method may be performed during 
low usage times so as not to interfere with the viewer's normal viewing of the display 
device 122. In addition, at the start of the predetermined interval when the tuning 
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system 102 is to perform the service record check, the tuning system 102 may 
optionally check to see if the tuning system 102 is already in use. If hot in use, the 
tuning system 102 will perform the method of Figure 6 or another equivalent service 
record accumulation method. In addition, service record accumulation may be 
5 terminated when the tuning system 102 detects that the viewer is trying to use the 
tuning system 102. Thus, inconvenience to the viewer may be minimized. 

Figure 9 schematically shows a structure 900 for accumulating service records 
according to the method of Figure 6. Each structure 900 includes a master service 
graph (MSG) loader 902 for each broadcast type and for each tuner. The master 

10 service graph loader is responsible for monitoring the broadcast for information 
representing the tuned channel. Once a new channel is detected, the tuning 
information is provided to a master service control 904 which creates a service record 
and includes the tuning information in the service record. Additionally, the master 
service control 904 will include the new service record in the master service space by 

1 5 adding a pointer to the master service space that points to the new service record. 

Figure 9 shows that each tuner type includes a corresponding loader for 
populating the master service graph. Thus, as the tuner receives channel tuning 
information for a new channel, the corresponding loader (or the master service 
control) creates the new service record. In some cases, there may be channels that 

20 include aggregated system information regarding a variety of different channels. For 
example, a clearinghouse entity may scan available channels in a given region, 
compile the tuning information for those channels, and transmit that aggregated 
tuning information over a single channel 906 to the tuning system. In this case, the 
associated loader 908 would frequently receive tuning information over the channel 

25 906 related to a variety of different channels and would monitor for new channels 
referenced in the aggregated systems information. This may be especially feasible in 
broadcast specification such as High Definition Television (HDTV) in which case the 
channel identification and system information is included within the channel. 

In addition to providing a simple method for tuning to channels of a variety of 

30 different broadcast types, the tuning system 102 performs fast tunes to digital 
channels. Conventional digital television tuners take significant time tuning to a 
digital channel since digital tuning is typically a multi-step operation. Once a tune 
request is received, the tuner monitors the digital video stream to extract all necessary 



WO 00/64050 PCT/USOO/07151 

19 

information needed to tune such as the program number or the program 
identifier. This information is not always immediately available in the video stream. 
Thus, the tuner must monitor the digital video stream for some time before extraction 
can begin. Once the information is extracted, the tuner uses this information to 
5 perform the actual tune operation. 

In contrast, the tuning system 102 often performs a fast tune to the digital 
channel by sometimes eliminating the need to extract tuning information from the 
digital video stream. The fast tuning method is described with respect to the 
flowchart of Figure 7. First, the user selects a service record (step 710). Then, the 

10 controller 330 uses the information in the service record to perform the tune (step 
720). Thus, instead of the time consuming process of extracting the tuning 
information from the digital video stream, the controller 330 reads the information 
from the corresponding service record. In this case, the tune would be successful 
(YES in decision block 730) and the method would end. 

15 However, the information within the service record may be incorrect or 

outdated. In this case, the tune would be unsuccessful (NO in decision block 730). 
The controller 330 would then update the record (step 740) and attempt to once again 
tune to the channel using the updated information (step 720). 

Although each service record may be valid permanently, there will often be 

20 times when the desired service record will depend on the time. This is the case, for 
example, where an electronic program guide accessible by the tuning system 102 
indicates that beginning at 2:00 am on March 1, 2000, a given channel's broadcast 
source will change from broadcaster XYZ to broadcaster WXY. Also, this may 
occur when a channel is shared by different broadcasters with one broadcaster 

25 broadcasting during the day, and another at night. Figure 8 illustrates a structure 800 
that enables this time-dependent tuning. 

A service space may have service records that are organized according to 
channel. For example, service record 838 corresponds to a channel 38. If channel 38 
is selected, the information within the service record 838 is used to perform the tune. 

30 A service record 839a correspond to channel 39. However, service record 839a 
includes time limitations and a pointer P to another service record 839b. If the current 
time does not meet the time conditions, then the pointer P is used to obtain the next 
service record 839b. If the time conditions of service record 839b are not satisfied, 
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the pointer P' is used to access service record 839c and so forth until a service 
record 839d is found that does correspond to the current time. Then, that service 
record 83 9d is used to tune to the appropriate program. 

The present invention may also be used to implement "Near Video-On- 
5 Demand" (NVOD). "Video-On-Demand" is a technology that allows a user to select 
a program such as a movie for viewing and then almost immediately begin viewing 
the program. Video-On-Demand thus requires that each possibte program selection 
be configured to be immediately available once selected. "Near Video-On-Demand" 
is also a technology that also allows a user to select a program for viewing. However, 

10 the user may typically have to wait a little while before the selected program is 
available. While there is some inconvenience in having to wait for the program 
versus having the program immediately available, Near Video-On-Demand does have 
the restraint that each possible program selection be configured to be immediately 
available. Near Video-On-Demand thus allows more flexibility in accessing a source 

15 for the selected program. In the example that follows, the source for the selected 
program is one or more broadcast signals. 

The implementation of Near Video-On-Demand using the principles of the 
present invention will be illustrated with reference to Figure 10. The data structure 
1000 is created in response to a request to access (e.g., view or record) a certain 

20 program called "PROGRAM XYZ" in the example of Figure 10. PROGRAM XYZ 
may represent a movie, a talk show, a situation comedy episode, or any other desired 
broadcast segment. 

In response to a request for PROGRAM XYZ, a service space is created for 
PROGRAM XYZ such as PROGRAM XYZ service space 1002 if such a service 

25 space does not already exist. Next, a search is performed to find all channels that are 
going to show PROGRAM XYZ in a time period close to the current time if 
PROGRAM XYZ is to be viewed as soon as possible, or in a time period close to 
some future time if PROGRAM XYZ is to be viewed at some future time. In the 
example, the time of the request is assumed to be 1:10 pm for illustrative purposes 

30 and it is also assumed that PROGRAM XYZ is to be viewed as soon as possible. The 
search may evaluate any source of programming information that may divulge what 
programs are being shown on what channels and at what time. Such a source may 
include, for example, an Electronic Program Guide. In the example of Figure 10, four 
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channels are found that will show PROGRAM XYZ at a time close to the 
current time. A service record is created for each channel showing PROGRAM XYZ. 

The first service record 1004 indicates that PROGRAM XYZ begins at 1:00 
pm on channel 180. The second service record 1006 indicates that PROGRAM XYZ 
5 will begin at 1:15 pm on channel 200. The third service record 1008 indicates that 
PROGRAM XYZ will begin at 1:30 pm on channel 220. The fourth service record 
1010 indicates that PROGRAM XYZ will begin at 1:45 pm "on channel 240. A 
pointer to each of these service records is included in the PROGRAM XYZ service 
space 1002 thus creating the data structure 1000. 

10 The data structure 1000 is then used to select the appropriate service record to 

be used to tune. Since the current time is 1:10 pm, a logical choice of service records 
would be service record 1006 since it requires the least waiting time for PROGRAM 
XYZ without missing any of PROGRAM XYZ. The tuning information for the 
selected service record 1006 is then used to tune to the appropriate channel which is, 

15 in this case, channel 200. The viewer would then wait for five minutes for 
PROGRAM XYZ to being. The program would begin at 1:15 pm and then would 
typically be viewed until the end time of the program which is 2:15 pm being 
apparently a one-hour program. 

The use of service records and service spaces according to the principles of the 

20 present invention allows a great deal of flexibility in optimizing the viewing 
experience. For example, suppose that in the example of Figure 10, that five minutes 
after the viewer begins viewing PROGRAM XYZ on channel 200, the viewer is 
distracted by other matters such as a 25 minute telephone call received at 1 :20 pm. 
The user may then activate a pause function in the tuning system. At 1:45 pm, 25 

25 minutes later, the viewer returns to the tuning system to continue viewing. When the 
viewer activates a resume function to continue viewing, the tuning system 
intelligently determines the appropriate channel to return to, even if that channel was 
not the one viewed at the time of the pause. In this case, the tuning system assumes, 
or the viewer has indicated, that none of PROGRAM XYZ is to be missed. The 

30 tuning system then determines what channel to tune to accomplish this objective. 
Service record 1010 indicates that PROGRAM XYZ begins at the time the resume 
function is activated at 1:45 pm. Thus, the tuning system uses service record 1010 to 
tune to channel 240 to resume viewing the program. 
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If the viewer is not to see the first five minutes of PROGRAM XYZ again, 
the tuning system may determine the point in PROGRAM XYZ where the viewer 
activated the pause function. In this case, that point is five minutes after the 
beginning of PROGRAM XYZ. The tuning system would thus tune to channel 240 at 
5 1:50 pm to resume PROGRAM XYZ at precisely the point where the viewer paused 
PROGRAM XYZ. The viewer need never know that the program was resumed on a 
different channel. From the viewer's perspective, PROGRAM" XYZ was provided 
automatically with some wait time between the request to view and the beginning of 
the program, and with some wait time after the resume function was activated until 

1 0 the program was resumed. 

The present invention may be embodied in other specific forms without 
departing from its spirit or essential characteristics. The described embodiments are 
to be considered in all respects only as illustrative and not restrictive. The scope of 
the invention is, therefore, indicated by the appended claims rather than by the 

15 foregoing description. All changes which come within the meaning and range of 
equivalency of the claims are to be embraced within their scope. 
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What is claimed is: 

1. In a tuning system for tuning to channels of a plurality of different 
broadcast types, a method of efficiently tuning to a channel of one of the broadcast 

5 types without a user having to designate the broadcast type, the method comprising 
the following: 

a step for storing a plurality of service records;" each service record 
containing tuning information for tuning to a channel of one of the plurality of 
broadcast types; 

10 a step for categorizing the plurality of service records into a plurality of 

service spaces; 

a step for receiving a selection of one of the service records in one of 
the service spaces; and 

a step for tuning to a channel corresponding to the selected service 
1 5 record using the tuning information provided in the service record. 

2. The method according to Claim 1, wherein the step for storing 
comprises the following: 

an act of storing information that identifies a tuner; and 

an act of storing information that identifies a channel tunable by the 

20 tuner, 

3. The method according to Claim 1, wherein the step for storing 
comprises the following: 

a step for accumulating the plurality of service records. 

4. The method according to Claim 3, wherein the step for accumulating 
25 the plurality of service records comprises the following: 

an act of a tuner monitoring a broadcast to determine available 
channels. 

5. The method according to Claim 4, wherein the step for accumulating 
the plurality of service records further comprises the following: 

30 for each of the available channels, an act of creating a service record 

for the available channel if a service record does not already exist for the 
available channel. 
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6. The method according to Claim 5, wherein the step for 
accumulating the plurality of service records further comprises the following: 

an act of including information that the tuner used to tune to the 
available channel in the service record. 
5 7. The method according to Claim 3, wherein the step of accumulating 

the plurality of service records comprises: 

a specific act of providing a loader for each tuner In the tuning system; 
a specific act of using the loader to monitor the channels tuned to by 
the corresponding tuner for a new channel; 
10 a specific act of a master service control creating a new service record 

corresponding to the new channel; and 

a specific act of including the tuning parameters used to tune to the 
new channel in the new service record. 

8. The method according to Claim 1 , wherein the step for categorizing the 
1 5 plurality of service records into a plurality of service spaces comprises the following: 

for each of the plurality of service records, an act of storing a pointer 
associated with the service record in at least one of the service spaces. 

9. The method according to Claim 1 , wherein the step for categorizing the 
plurality of service records into a plurality of service spaces comprises the following: 

20 an act of creating a master service space that includes pointers to all of 

the plurality of service records. 

1 0. The method according to Claim 1 , wherein the step for categorizing the 
plurality of service records into a plurality of service spaces comprises the following: 

an act of categorizing at least some of the plurality of service records 
25 into service spaces that are categorized according to content. 

11. The method according to Claim 1 , wherein the step for categorizing the 
plurality of service records into a plurality of service spaces comprises the following: 

an act of creating a favorites service space for including service 
records that correspond to desirable channels. 
30 12. The method according to Claim 1, wherein the step for tuning to a 

channel corresponding to the selected service record using the tuning information 
provided in the service record comprises the following: 
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an act of the tuning system tuning to a selected digital channel 
corresponding to the selected service record using the tuning information 
provided in the service record. 

13. The method according to Claim 1, wherein the selected service record 
5 corresponds to a Web page. 

14. The method according to Claim 13, wherein the tuning information 
provided in the selected service record includes a Uniform Resource Identifier. 

15. In a tuning system for tuning to channels of a plurality of different 
broadcast types, a computer program product for implementing a method of 

10 efficiently tuning to a channel of one of the broadcast types without having to 
designate the broadcast type, the computer program product comprising: 

a computer readable medium for providing computer program code 
means utilized to implement said method; and 

wherein said computer program code means is comprised of 
1 5 executable code for implementing the following: 

a step for storing a plurality of service records, each service 
record containing tuning information . for tuning to a channel of one of 
the plurality of broadcast types; 

a step for categorizing the plurality of service records into a 
20 plurality of service spaces; 

a step for receiving a selection of one of the service records in 
one of the service spaces; and 

a step for tuning to a channel corresponding to the selected 
service record using the tuning information provided in the service 
25 record. 

16. The computer program product according to Claim 15, wherein the 
executable code for implementing the step for storing further comprises executable 
code for implementing the following: 

an act of the tuning system storing information that identifies a tuner; 

30 and 

an act of the tuning system storing information that identifies a channel 
tunable by the tuner. 
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17. The computer program product according to Claim 15, wherein 
the executable code for implementing the step for storing further comprises the 
executable code for implementing the following: 

a step for accumulating the plurality of service records. 
5 18. The computer program product according to Claim 16, wherein the 

executable code for implementing the step for accumulating the plurality of service 
records comprises executable code for implementing the following: 

an act of a tuner monitoring a broadcast to determine available 
channels; 

10 for each available channel, an act of creating a service record for the 

available channel if a service record does not already exist for the available 
channel; and 

for each available channel, an act of including information that the 
tuner used to tune to the available channel in the service record. 
15 19. A tuning system for tuning to channels of a plurality of different 

broadcast types without requiring a user to identify the broadcast type, the tuning 
device comprising: 

a first timer for tuning to channels of a first broadcast type; 
a second tuner for tuning to channels of a second broadcast type; 
20 a memory; 

a controller coupled to a memory, wherein the controller is configured 
to store a plurality of service records and service spaces in the memory, each 
service record containing tuning information for tuning to a channel of one of 
the plurality of broadcast types, each service space listing at least one of the 
25 plurality of service record. 

20. The tuning system according to Claim 1 9, wherein each of the plurality 
of service spaces contains a pointer to at least one of the plurality of service records. 

21. :The tuning system according to Claim 20, wherein at least one of the 
plurality of service spaces contains pointers to a service record containing information 

30 for tuning to a channel of the first broadcast type and a service record containing 
information for tuning to a channel of the second broadcast type. 

22. The tuning system according to Claim 19, further comprising the 
following: 
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a means for receiving a plurality of different broadcast types. 

23. In a tuning system for tuning to channels of a plurality of different 
broadcast types, a method of efficiently tuning to a channel of one of the broadcast 
types without a user having to designate the broadcast type, the method comprising 

5 the following: 

an act of the tuning system storing a plurality of service records in a 
memory accessible by the tuning system, wherein each service record contains 
tuning information for tuning to a channel of one of the plurality of broadcast 
types; 

10 an act of the tuning system categorizing the plurality of service records 

into a plurality of service spaces; 

an act of the tuning system receiving a channel selection from an input 

device communicatively coupled to the tuning system, wherein the selected 

channel corresponds to one of the service records in one of the service spaces; 
15 an act of the tuning system accessing the selected service record from 

the memory; and 

an act of the tuning system tuning to the selected channel using the 
tuning information of the accessed service record. 

24. The method according to Claim 23, wherein the act of the tuning 
20 system storing comprises the following: 

an act of the tuning system storing information that identifies a tuner in 
each of the plurality of service records in the memory; and 

an act of the tuning system storing information that identifies a channel 
in each of the plurality of service records in the memory. 
25 25. The method according to Claim 23, wherein the act of the tuning 

system storing comprises the following: 

an act of the tuning system accumulating the plurality of service 
records in the memory. 

26. The method according to Claim 25, wherein the act of the tuning 
30 system accumulating the plurality of service records comprises the following: 

an act of at least one tuner of the tuning system monitoring at least one 
broadcast type to determine available channels in the at least one broadcast 
type. 
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27. The method according to Claim 23, wherein the act of the tuning 
system categorizing the plurality of service records into a plurality of service spaces 
comprises the following: 

for each of the plurality of service records, an act of the tuning system 
5 storing a pointer associated with the service record in at least one of the 

service spaces. 

28. The method according to Claim 23, wherein the act of the tuning 
system categorizing the plurality of service records into a plurality of service spaces 
comprises the following: 

10 an act of the tuning system creating a favorites service space for 

including service records that correspond to desirable channels. 

29. The method according to Claim 23, wherein the act of the tuning 
system categorizing the plurality of service records into a plurality of service spaces 
comprises the following: 

15 an act of the tuning system including a plurality of service records of a 

plurality of broadcast types within a single service space. 

30. The method according to Claim 23, wherein the act of the tuning 
system tuning to the selected channel using the tuning information of the accessed 
service record comprises the following: 

20 an act of the tuning system tuning to a selected digital channel 

corresponding to the accessed service record using the tuning information 
provided in the accessed service record. 

3 1 . The method according to Claim 23, wherein the selected service record 
corresponds to a Web page. 

25 32. The method according to Claim 31, wherein the tuning information 

provided in the selected service record includes a Uniform Resource Identifier. 

33. In a tuning system for tuning to channels of a plurality of different 
broadcast types, a computer program product for implementing a method of 
efficiently tuning to a channel of one of the broadcast types without having to 
30 designate the broadcast type, the computer program product comprising: 

a computer readable medium for providing computer program code 
means utilized to implement said method; and 
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wherein said computer program code means is comprised of 
executable code for implementing the following: 

an act of the tuning system storing a plurality of service records 
in a memory accessible by the tuning system, wherein each service 
5 record contains tuning information for tuning to a channel of one of the 

plurality of broadcast types; 

an act of the tuning system categorizing the plurality of service 
records into a plurality of service spaces; 

an act of the tuning system receiving a channel selection from 
10 an input device communicatively coupled to the tuning system, 

wherein the selected channel corresponds to one of the service records 
in one of the service spaces; 

an act of the tuning system accessing the selected service 
record from the memory; and 
15 an act of the tuning system tuning to the selected channel using 

the tuning information of the accessed service record. 

34. The computer program product according to Claim 33, wherein the 
executable code for implementing the act of the tuning system storing comprises 
executable code for implementing the following: 

20 an act of the tuning system storing information that identifies a tuner in 

the memory; and 

an act of the tuning system storing information that identifies a channel 
in the memory. 

35. The computer program product according to Claim 33, wherein the 
25 executable code for implementing the act of the tuning system storing further 

comprises executable code for implementing the following: 

an act of the tuning system accumulating the plurality of service 
records. 

36. A method of creating a service record in a tuning system, the method 
30 comprising the following steps: 

receiving tuning information regarding an available channel over a 
broadcast; 

creating a service record for the available channel; and 
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including the tuning information in the service record. 
37. The method according to Claim 36, wherein the broadcast includes 
information regarding available channels corresponding to a plurality of broadcast 
types. 
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